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GalacticCosmicRays



ÁSupernova remnantsaremain
candidatesfor galacticCR production

ÁPropagation on galacticscalesis
modelledby energy-dependent
diffusionmodels

ÁConventionalmodelsassumespatially
constantdiffusioncoefficcient

ÁDuringpropagationprotonsinteract
with material nearthe sourceor
interstellar gas

ÁInteractions producepionswhich
decayinto aɹnd˄
ҦDiffuse ɹ / e˄mission

05/08/2017

GalacticCosmicRays

Counts / bin

“Ⱦ

“
p

‘ ’
‎

‎

Fermi ɹ -Sky

Christian Haack 4



ÁSupernova remnantsaremain
candidatesfor galacticCR production

ÁPropagation on galacticscalesis
modelledby energy-dependent
diffusionmodels

ÁConventionalmodelsassumespatially
constantdiffusioncoefficcient

ÁDuringpropagationprotonsinteract
with material nearthe sourceor
interstellar gas

ÁInteractions producepionswhich
decayinto aɹnd˄
ҦDiffuse ɹ / e˄mission

05/08/2017

GalacticCosmicRays

Counts / bin

“Ⱦ

“
p

‘ ’
‎

‎

Fermi ɹ -Sky

/ɹ a˄re tracersof acceleration, 
propagationand interaction

mechanisms
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ÁFermi LAT providesa full model
for galacticɹ emission

ÁModellingof CR injection, 
transportandinteractionwith
interstellar matter 
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Ҧ aƻŘŜƭ hasdifficulties
explainingthe total diffuse ɹ
emissionaccurately
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ÁDiffuse galacticɹ and a˄recreatedby
-̄decays-> Same spatialdistribution

ÁSimple model:
Spatial: “ -componentof Fermi diffuse 

bɹackgroundmodel
Energy:Ὁ powerlaw

ÁNopredictionfor flux normalization

05/08/2017

ModellingGalacticNeutrinos
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ÁModel by Gaggeroet. al. 
providesconsistentpictureof˄
and dɹiffuse emission

ÁBasedon +2! CR-diffusion 
model: Assumesdiffusion
coefficientdependingon 
galiocentricradius)

ÁDevelopedto solveproblemsof
conventionalpropagation
modelsόŜΦƎΦ αMilagroexcessάύ
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SophisticatedModels

Ҧ m˄easurementcanprovidevaluable
insightinto CR injection, propagationand
interactionmechanism
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Daniele Gaggeroet al2015ApJL815L25



Search for diffuse galacticⱨⱧ
emission
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The IceCubeNeutrino Observatory

ÁCherenkov detectorat the
geographicSouth Pole
Á5160 Digital Optical Modules (PMT 

with onboarddigitization)  
Á86 Strings in a depthof 1450m to

2450m
Á125m stringspacing
ÁDetectionPrinciple: Cherenkov 

emissionof secondaryparticles
producedby -˄interactionin or
nearthe detector
ÁEnergythreshold~10GeV (with

DeepCore)
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Background reductiontechniques
TwoStrategies

Upgoing Neutrinos (’)

Å Track Signature
Å GoodAngular Res.
Å Bad EnergyRes.

StartingEvents (all-flavor)
Å CascadeDominated
Å Bad Angular Res.
Å GoodEnergyRes.

misreconstructedµ 

DowngoingUpgoing
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ÁLatest, mostprecisecharacterizationof the
astrophysical’ flux usingsixyearsof data
in Astrophys.J. 833 (2016) no. 1, 3

ÁNoassociated˄ point sourcesfound

ÁResultis in tensionto other IceCube
analyses(3 c̀omparedto global analysis
basedmainlyon lower energies)

ÁMight bean indicationfor second
componentin neutrinospectrum
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RecentIceCubeResults
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